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1 Introduction
Examples of SDP and CLUE usage in the context of IMS-based telepresence services are provided in this contribution toward development of TS 26.223.
2 SDP and CLUE Usage
At the beginning of a CLUE-based telepresence session, the support for CLUE needs to be negotiated via the SDP between two TP UEs – TP UE1 has three cameras and three screens and TP UE2 has two cameras and two screens. The following example demonstrates the SDP offer for negotiation of a CLUE data channel. 

Table 1: Example SDP offer for Establishment of CLUE Data Channel
	SDP offer

	a=group CLUE 3

m=video 49154 RTP/AVP 99

a=tcap:1 RTP/AVPF

a=pcfg:1 t=1

b=AS:315

b=RS:0

b=RR:2500

a=rtpmap:99 H264/90000

a=fmtp:99 packetization-mode=0; profile-level-id=42e00c; \

     sprop-parameter-sets=J0LgDJWgUH6Af1A=,KM46gA==

a=rtcp-fb:* trr-int 5000

a=rtcp-fb:* nack

a=rtcp-fb:* nack pli

a=rtcp-fb:* ccm fir

a=rtcp-fb:* ccm tmmbr

a=mid:2

m=application 6100 UDP/DTLS/SCTP webrtc-datachannel

a=sctp-port: 5000

a=dcmap:2 subprotocol="CLUE";ordered=true

a=mid:3


The SDP offer contains basic media streams and an establishment request for a DTLS/SCTP association used to realize a CLUE data channel. A CLUE group is included and the data channel is shown in group (3). 

The initial SDP offer message negotiates the port and transport information for setting up the DTLS/SCTP association, via a separate SDP "m=" line with a UDP/DTLS/SCTP or TCP/DTLS/SCTP proto value, together with an SDP "sctp-port" attribute, and an SDP "dcmap" attribute to indicate "CLUE" as the application protocol running over the data channel. The procedures for establishment of the DTLS/SCTP association via SDP can be found in draft-ietf-mmusic-sctp-sdp [REF1] and draft-ietf-clue-datachannel [REF2].
Table 2: Example SDP answer for Establishment of CLUE Data Channel
	SDP answer

	a=group CLUE 3

m=video 49154 RTP/AVPF 99

a=acfg:1 t=1

b=AS:315

b=RS:0

b=RR:2500

a=rtpmap:99 H264/90000

a=fmtp:99 packetization-mode=0; profile-level-id=42e00c; \

     sprop-parameter-sets=J0LgDJWgUH6Af1A=,KM46gA==

a=rtcp-fb:* trr-int 5000

a=rtcp-fb:* nack

a=rtcp-fb:* nack pli

a=rtcp-fb:* ccm fir

a=rtcp-fb:* ccm tmmbr

a=mid:10
m=application 6100 UDP/DTLS/SCTP webrtc-datachannel

a=sctp-port: 5000

a=dcmap:2 subprotocol="CLUE";ordered=true

a=mid:3


The answer indicates that the CLUE data channel is accepted. Now CLUE and configure messages can be exchanged in order to negotiate on the capture and rendering capabilities for the telepresence session. Following the exchange of the CLUE messages, further SDP offer-answer negotiations can occur that include CLUE-controlled encodings.
Table 3: Example SDP offer for Negotiating CLUE-controlled Media

	SDP offer

	a=group CLUE 3 4 5 6
m=video 49154 RTP/AVP 99

a=tcap:1 RTP/AVPF

a=pcfg:1 t=1

b=AS:315

b=RS:0

b=RR:2500

a=rtpmap:99 H264/90000

a=fmtp:99 packetization-mode=0; profile-level-id=42e00c; \

     sprop-parameter-sets=J0LgDJWgUH6Af1A=,KM46gA==

a=rtcp-fb:* trr-int 5000

a=rtcp-fb:* nack

a=rtcp-fb:* nack pli

a=rtcp-fb:* ccm fir

a=rtcp-fb:* ccm tmmbr

a=mid:2

m=application 6100 UDP/DTLS/SCTP webrtc-datachannel

a=sctp-port: 5000

a=dcmap:2 subprotocol="CLUE";ordered=true

a=mid:3
m=video 49156 RTP/AVP 99

a=tcap:1 RTP/AVPF

a=pcfg:1 t=1

b=AS:315

b=RS:0

b=RR:2500

a=rtpmap:99 H264/90000

a=fmtp:99 packetization-mode=0; profile-level-id=42e00c; \

     sprop-parameter-sets=J0LgDJWgUH6Af1A=,KM46gA==

a=rtcp-fb:* trr-int 5000

a=rtcp-fb:* nack

a=rtcp-fb:* nack pli

a=rtcp-fb:* ccm fir

a=rtcp-fb:* ccm tmmbr
a=sendonly
a=mid:4

a=label:enc1

m=video 49158 RTP/AVP 99

a=tcap:1 RTP/AVPF

a=pcfg:1 t=1

b=AS:315

b=RS:0

b=RR:2500

a=rtpmap:99 H264/90000

a=fmtp:99 packetization-mode=0; profile-level-id=42e00c; \

     sprop-parameter-sets=J0LgDJWgUH6Af1A=,KM46gA==

a=rtcp-fb:* trr-int 5000

a=rtcp-fb:* nack

a=rtcp-fb:* nack pli

a=rtcp-fb:* ccm fir

a=rtcp-fb:* ccm tmmbr

a=sendonly

a=mid:5

a=label:enc2

m=video 49160 RTP/AVP 99

a=tcap:1 RTP/AVPF

a=pcfg:1 t=1

b=AS:315

b=RS:0

b=RR:2500

a=rtpmap:99 H264/90000

a=fmtp:99 packetization-mode=0; profile-level-id=42e00c; \

     sprop-parameter-sets=J0LgDJWgUH6Af1A=,KM46gA==

a=rtcp-fb:* trr-int 5000

a=rtcp-fb:* nack

a=rtcp-fb:* nack pli

a=rtcp-fb:* ccm fir

a=rtcp-fb:* ccm tmmbr
a=sendonly
a=mid:6

a=label:enc3


The second SDP offer includes three additional CLUE-controlled encodings for video. Each of these m-lines contains a label corresponding to one of the encoding IDs from the CLUE advertisement. Each also has its mid added to the grouping attribute to show that they are controlled by the CLUE channel.

Table 4: Example SDP answer for Negotiating CLUE-controlled Media

	SDP answer

	a=group CLUE 3 11 12
m=video 49154 RTP/AVPF 99

a=acfg:1 t=1

b=AS:315

b=RS:0

b=RR:2500

a=rtpmap:99 H264/90000

a=fmtp:99 packetization-mode=0; profile-level-id=42e00c; \

     sprop-parameter-sets=J0LgDJWgUH6Af1A=,KM46gA==

a=rtcp-fb:* trr-int 5000

a=rtcp-fb:* nack

a=rtcp-fb:* nack pli

a=rtcp-fb:* ccm fir

a=rtcp-fb:* ccm tmmbr

a=mid:10
m=application 6100 UDP/DTLS/SCTP webrtc-datachannel

a=sctp-port: 5000

a=dcmap:2 subprotocol="CLUE";ordered=true

a=mid:3
m=video 49156 RTP/AVPF 99

a=acfg:1 t=1

b=AS:315

b=RS:0

b=RR:2500

a=rtpmap:99 H264/90000

a=fmtp:99 packetization-mode=0; profile-level-id=42e00c; \

     sprop-parameter-sets=J0LgDJWgUH6Af1A=,KM46gA==

a=rtcp-fb:* trr-int 5000

a=rtcp-fb:* nack

a=rtcp-fb:* nack pli

a=rtcp-fb:* ccm fir

a=rtcp-fb:* ccm tmmbr
a=recvonly
a=mid:11
a=label:enc1
m=video 49158 RTP/AVPF 99

a=acfg:1 t=1

b=AS:315

b=RS:0

b=RR:2500

a=rtpmap:99 H264/90000

a=fmtp:99 packetization-mode=0; profile-level-id=42e00c; \

     sprop-parameter-sets=J0LgDJWgUH6Af1A=,KM46gA==

a=rtcp-fb:* trr-int 5000

a=rtcp-fb:* nack

a=rtcp-fb:* nack pli

a=rtcp-fb:* ccm fir

a=rtcp-fb:* ccm tmmbr
a=recvonly
a=mid:12
m=video 0 RTP/AVP 99


Only two of the offered CLUE-controlled encodings are accepted as shown in the SDP answer.
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